Abstract We conducted a survey among Iraqi refugees resettled in the United States to assess their physical and mental health status and healthcare access and utilization following the initial 8-month, post-arrival period. We randomly selected Iraqi refugees: C18 years of age; living in the United States for 8-36 months; and residents of Michigan, California, Texas and Idaho. Participants completed a household questionnaire and mental health assessment. We distributed 366 surveys. Seventy-five percent of participants had health insurance at the time of the survey; 43 % reported delaying or not seeking care for a medical problem in the past year. Sixty percent of participants reported one chronic condition; 37 % reported C2 conditions. The prevalence of emotional distress, anxiety, and depression was approximately 50 % of participants; 31 % were at risk for post-traumatic stress disorder. Iraqi refugees in this evaluation reported a high prevalence of chronic conditions and mental health symptoms despite relatively high access to healthcare. It is important for resettlement partners to be aware of the distinctive health concerns of this population to best address needs within this community.
accounting for 25 % of all refugees resettled to the United States during that period [4] .
Before coming to the United States, all resettled refugees must complete a medical examination to identify individuals with communicable diseases of public health significance, including active tuberculosis, infectious syphilis, gonorrhea, infectious leprosy, chancroid, lymphogranuloma venereum, and granuloma inguinale [5] . Guidelines for the overseas medical examination are provided by the Division of Global Migration and Quarantine of the Centers for Disease Control and Prevention (CDC). CDC also recommends that newly arriving refugees receive a domestic medical examination within 90 days of their arrival [6] .
Iraqi refugees tend to differ from other refugee groups entering the United States. Prior to their resettlement, most Iraqi refugees do not live in refugee camps but rather are dispersed in urban areas within Syria, Turkey, Lebanon, and Jordan [2, 7] . They have a demographic and health profile similar to that of middle income countries [2, 8, 9] . This group tends to be older, and likely suffers more from chronic illnesses like cardiovascular diseases (CVD), diabetes, and high lipid profile than from the communicable diseases and acute malnutrition that are more common in populations resettled from refugee camps in Asia or Africa [2, 7, 9] .
Like most refugee groups, Iraqi refugees have experienced psychosocial trauma and the hardships of displacement [2] . Furthermore, many refugees from Iraq have lived through war and faced sustained trauma and socioeconomic stressors for a long period of time [10, 11] . The mental health assessment conducted as part of the resettlement process is not intended to diagnose mental health conditions, thus it is believed that the prevalence of these conditions is largely underestimated in resettling refugees.
The United States government provides resettled refugees with health insurance for the first 8 months after they arrive in the country; after this 8-month period, refugees who do not qualify for Medicare or Medicaid must secure their own health insurance. One challenge facing state refugee health offices is losing contact with refugees after the 8 months of government-provided health insurance ends. Information about how Iraqi refugees manage health conditions after their government-provided health insurance expires is not available. At the request of state health departments, CDC conducted a survey among Iraqi refugees resettled in the United States to assess their physical and mental health status and healthcare access and utilization following the initial 8-month, post-arrival period. The information gained from this evaluation will help resettling state plan programs and interventions for future arrivals.
Methods

Survey Population
Iraqi men and women 18 years of age and older who arrived in the United States as refugees, asylees, or on special immigrant visas (SIV) were recruited for the survey. Participants had to have been living in the United States between 8 and 36 months and had to be currently residing in one of the survey sites at the time of the survey. Michigan, California, and Texas were selected as survey sites based on resettlement figures from 2007 through 2010. The survey was piloted in Georgia and was later replicated in Idaho at the request of the state health department.
Participant Enrollment
We used a systematic sampling approach to recruit Iraqi refugees to complete a structured household questionnaire and mental health assessment. Local resettlement agencies provided the CDC project team with a list of potential participants who met our inclusion criteria; the lists did not contain any personally identifying information such as names or addresses. The agency lists were combined, and a random sample was drawn. The CDC team let the resettlement agencies know which participants were selected, and the agencies at each site contacted the selected participants and sought their approval to participate. Participants who agreed to participate were provided the locations, dates, and times at which to complete the questionnaire. Verbal consent was obtained from all participants, and each received a gift card as compensation for their time. The protocol underwent CDC human subjects review and was determined not to be research.
Data Collection
Participants completed a household questionnaire and a mental health assessment, both of which were selfadministered and available in English and Arabic. The household questionnaire was developed by the CDC project team and included questions related to socio-demographic characteristics, health status, healthcare utilization, chronic and infectious disease history, and smoking status. Mental health was evaluated using the Hopkins Symptom Checklist (HSCL-25), a 25-item, self-administered assessment to identify symptoms of anxiety and/or depression [12] . For each item, participants were asked to choose the most appropriate response (''Not at all,'' ''A little,'' ''Quite a bit,'' and ''Extremely,'' rated 1-4, respectively). Two scores were calculated: the emotional distress score was the average of all 25 items, while the depression score was the average of the 15 depression items. We used the standard cutoff point of 1.75; participants with emotional distress or depression scores C1.75 were categorized as ''positive'' [12] [13] [14] . Since the HSCL-25 standard cutoff points have not been validated for use in an Iraqi refugee population, we also used an algorithm to replicate the Diagnostic and Statistical Manual of Mental Disorders, Fourth Edition (DSM-IV) criteria for major depression [15, 16] .
We used the Primary Care Post-Traumatic Stress Disorder Screen (PC-PTSD) to assess PTSD symptoms. The PC-PTSD is a 4-item tool designed to screen for PTSD in primary care clinics with limited resources and is currently used by the Department of Veterans Affairs [17] . The PC-PTSD tool includes an introductory sentence to cue participants to traumatic events followed by four questions. Answering ''yes'' to any three questions indicates that the participant is at risk for PTSD.
Data Analysis
We estimated a minimum sample of 345 Iraqi refugees would be needed to estimate the mental health and chronic disease prevalence with a precision of ±5.0 and 80 % power. We increased the estimated sample size by 30 % (N = 450) to account for non-response. Sample characteristics were generated using frequencies and descriptive statistics. We calculated the prevalence of chronic health conditions, emotional distress, depression, and PTSD symptoms. Because we had common outcomes, we used log-binomial regression to calculate prevalence ratios (PR) and 95 % confidence intervals (95 % CI) to examine associations between demographic and health characteristics and depression using the DSM-IV algorithm. No mathematical correction was made for multiple comparisons. We used SAS version 9.3 to perform statistical analyses.
Results
Demographic Characteristics
A total of 366 surveys were administered across the four survey sites (Table 1) . A majority of participants were male (60 %) and ranged in age from 18 to 84 years. Approximately 20 % of participants were never married, and 55 % had less than a high school education. At the time of the survey, 90 % of participants had been living in the United States for 1 year or more.
At least one household member was employed at the time of the survey in 57 % of households represented (Table 1) . However, 67 % of participants reported that they were not currently working, of which fewer than five percent were retired (data not shown). Women were more likely than men to be unemployed (86 vs. 54 %; p \ 0.0001), and those with less than high school education were more likely than those who completed at least high school to be unemployed (74 vs. 57 %; p = 0.0007). Overall, the most common reasons for not working included being sick and unable to work (33 %) and the inability to find a job that did not require English (25 %). Among unemployed men, the next most common reason for not working was lacking the physical ability to perform available jobs (9 %), while for women, it was the need to stay at home to care for their children (10 %).
Health Behaviors and Chronic Conditions
Participants were asked about health behaviors, if they had ever been diagnosed with certain medical conditions, and to rate their overall physical health (Table 2) . Approximately 40 % of participants reported a smoking history; 24 % were current smokers while 16 % were former smokers. Men were significantly more likely than women to report a smoking history (55 vs. 14 %; p \ 0.0001) and to be current smokers (34 vs. 7 %; p \ 0.0001). There were no significant differences in smoking status by age. A majority (60 %) of participants reported receiving the flu vaccine in the past 12 months, and immunization was more commonly reported by those with health insurance The most commonly self-reported chronic health conditions included high cholesterol (34 %), hypertension (26 %), overweight/obesity (17 %), and diabetes (16 %). Men were significantly more likely than women to report high cholesterol (p = 0.04), while women were significantly more likely than men to report anemia (p = 0.02) and being diagnosed as overweight or obese (p = 0.001) ( Table 2 ). We also examined the prevalence of chronic conditions by age. As expected, chronic disease prevalence generally increased with age. Among participants under 45 years of age, 20 % reported hypertension, 10 % diabetes, 23 % high cholesterol, and 14 % were overweight/ obese (data not shown).
Overall, 60 % of participants reported having at least one of the chronic conditions listed in the survey (Table 2) while 37 % reported having at least two chronic conditions. When asked to rate their overall physical health, 64 % of participants gave a negative rating (fair or poor). The number of chronic conditions reported was associated with the overall physical health rating. Compared to participants who reported no chronic conditions, those who reported two or more conditions were twice as likely to provide a negative health rating (PR 2.0; 95 % CI 1.6, 2.4).
Healthcare Access and Utilization
A high proportion (75 %) of participants reported being covered by health insurance at the time of the survey, of which 74 % reported having Medicaid or some other state health assistance program. Participants who reported having been diagnosed with a chronic condition were significantly more likely to report current health insurance coverage than participants who did not have health insurance at the time of the survey (59 vs. 43 %; p = 0.007). Among the 84 participants who reported they were not currently covered by health insurance, 36 (42 %) reported having one chronic health condition and 18 (21 %) reported having two or more.
Overall, 88 % of participants reported having a usual place at which they seek healthcare services, and having a usual place for healthcare was more common among participants with health insurance than participants without health insurance (77 vs. 15 %; p \ 0.0001).
The family clinic was reported as the usual place for healthcare most often for participants with and without health insurance (90 and 69 %, respectively), followed by emergency room visit as the second usual place for healthcare (19 vs. 38 %; p = 0.08).
Despite reporting high insurance coverage, 43 % of all participants reported needing care for a medical problem and delaying or not seeking treatment in the past 12 months. Participants without health insurance were more likely than participants with health insurance to report delaying healthcare (65 vs. 38 %; p \ 0.0001). Not having money to pay was a common reason for delaying care among all participants, though participants without health insurance were more likely to indicate it as a reason for delaying care than were participants with health insurance (p = 0.01). Other common reasons for delaying medical care among the 95 participants who had health insurance included having no interpreter (19 %), no transportation (14 %), and not knowing where to go (12 %). There was no difference in overall physical health rating by health insurance coverage.
Mental Health
The prevalence of anxiety, depression, and emotional stress as estimated by the HSCL-25 was approximately 50 % ( Table 2 ). The prevalence of depression estimated using the DSM-IV algorithm was 27 %. About 31 % of participants were identified as at risk for PTSD by the PC-PTSD screener (Table 2 ). There were no differences in mental health outcomes by health insurance status.
We examined crude and adjusted estimates from the logbinomial regression models examining relationships between demographic and health characteristics and reported depression. Age, time in the United States, marital status, employment status, physical health rating, and having one of the most commonly reported health conditions (hypertension, overweight/obese, or diabetes) were independently associated with reported depression. In the adjusted model, longer time in the United States, rating one's health as fair or poor, and having one of the most commonly reported health conditions remained statistically significant and were associated with an increased likelihood of reported depression.
Discussion
Half of the Iraqi refugees we surveyed reported chronic health conditions, emotional stress, and depression; one in three was at risk for PTSD. Time in the United States, selfreported chronic disease diagnosis, and self-rated physical health status were associated with an increased likelihood of reported depression. To our knowledge, this is the first multi-state assessment of mental and physical health status in resettled Iraqi refugees living in the United States.
We asked participants about 16 chronic conditions and found that 60 % of our survey participants reported being diagnosed with at least one of the conditions listed. A recent evaluation of medical records of United States-bound Iraqi refugees screened in Jordan examined hypertension, diabetes, and obesity and found that 35 % of their survey population had at least one of these conditions [9] . Similarly, 39 % of the Iraqi refugees we surveyed reported being diagnosed with one of the three conditions. Regarding hypertension alone, our estimated prevalence of 26 % was consistent with other reported estimates in Arab-and Chaldean-American populations [8, [18] [19] [20] [21] . This estimate is slightly less than the estimated overall prevalence of hypertension among United States adults (31 %) [22] and United States-bound Iraqi refugees screened by IOM in Jordan (33 %) [9] . Our self-reported diabetes prevalence (16 %) is slightly higher than that reported in previous studies of Arab-and Chaldean-Americans utilizing selfreported diabetes diagnoses (4.8-11.8 %) and slightly less than estimates from studies that directly measured fasting glucose and glucose tolerance (18-33 %) [19] [20] [21] [23] [24] [25] [26] . In two of the studies that tested participants, roughly half of the individuals identified as having diabetes were previously undiagnosed [24, 26] . This may be an indication that diabetes is underdiagnosed in the Arab-American population in the United States, highlighting the importance of proactive screening and early detection.
Reported smoking prevalence was higher in our survey population (26 %) than that estimated among United States adults (19 %) [27] . Our estimates of 34 % among men and 7 % among women were comparable to published estimates among men and women living in Iraq [28] . Although we found no association between smoking status and asthma in our survey populations, the high prevalence of smoking histories among Iraqis, particularly the men, likely increases the risk of smoking-associated diseases in this population. About 16 % of our survey population identified as former smokers; however, our survey does not allow us to determine whether former smokers quit before or after arriving in the United States. Though ArabAmericans tend to have lower cessation rates compared to other racial/ethnic groups in the United States, their smoking rates are generally lower in the United States compared to the rates overseas, possibly due to the higher cost of tobacco products in the United States [29, 30] .
In Jordan, the reported prevalence of depression and emotional distress using the HSCL-25 was 85 and 83 %, respectively [31] . Conversely, half of our survey population met the Hopkins checklist criteria for depression or emotional distress. Using the DSM-IV algorithm, the estimated depression prevalence in our survey population decreased to 27 %, compared to 16 % estimated among Iraqis in Jordan [31] . As documented by studies in other populations [14] [15] [16] 31] , researchers overestimate the magnitude of mental health problems when the standard cutoff point of 1.75 is used. Caution must be used when applying a cutoff point established in one cultural group to a different group. The algorithm approach may improve classification as it is more closely aligned with a clinical interview; however, there is no way to confirm whether the classification is clinically valid [13, 16] .
In our analysis, time in the United States, having at least one chronic health condition, and rating one's health as 'fair' or 'poor' were significantly associated with an increased likelihood of depression. These results are similar to studies of mental health in Arab-and Iraqi-Americans that identified an association between reported poor health and disability and depression. Iraqi patients are more likely to be diagnosed with PTSD and more likely to have physical complaints compared with other Arab-American patients [10, [32] [33] [34] . Other factors linked to depression and PTSD in studies of Iraqi refugees and immigrants include exposure to wartime stressors such as violence, trauma, and displacement [10, 34] .
Of participants who had ever been married, 21 % reported their spouse was a close relative. The relatively high prevalence of consanguinity (marriage to a close relative) is an additional finding that has implications for the health of Iraqis resettled in the United States. Though we did not collect information on genetic and congenital disorders, marriage to a close relative may result in an increased risk of genetic disease, especially glucose-6-phosphate dehydrogenase deficiency and thalassemia [35, 36] . Health providers for this population should be aware of the tradition of intermarriage, inquire about the presence and degree of consanguinity, and be able to provide counseling information about risk and screening for genetic disorders [35, 37, 38] .
Even though 77 % of participants reported having insurance coverage, many also reported unmet healthcare needs, including 55 % reporting delayed care in the past 12 months. In 2010, CDC estimated that 11 % of American adults reported not receiving or delaying medical care in the past 12 months due to cost [39] . Considering only cost as a reason, the prevalence of delayed care in the past 12 months for our survey population was 33 %. Though the majority of survey participants did have some form of health insurance, usually Medicaid, over a third of those with insurance admitted to delaying care within the last 12 months. The most common reasons for delaying care in this population were lack of funds to pay for treatment (26 %), lack of interpretation (19 %) or, paradoxically, lack of insurance (18 %). Medicaid programs and the types of services covered vary by state and may not cover most dental or vision services for adults. This may partially explain why individuals with insurance cited lack of insurance and lack of funds as reasons for delaying care. Dental care is a significant health need for refugees who have often gone years without appropriate treatment and whose oral health status is generally worse than that of natives of their host nation [40, 41] . Delay of care because of lack of appropriate interpretation is a significant issue for this refugee population as well. In many areas, the demand for trained medical interpreters is greater than the available resources. Also, the need for the additional presence of an interpreter at medical appointments for sensitive health needs or mental health treatment may discourage Iraqis from seeking care.
Limitations
Our investigation is not without limitations. We found it extremely difficult to reach potential participants due to outdated contact information. Refugees are often mobile post-resettlement, moving either within their original resettlement city or to entirely new states, and their contact information frequently changes after the initial resettlement period, making it difficult to reach them even if they stay in the same area. The availability of current contact information for use during participant recruitment differed based on the services provided by our partner agencies; those agencies that provided longer-term job training and placement tended to have more current contact information compared to agencies whose services were limited to the initial resettlement period. Data collection was designed to accommodate individuals with work schedules, but selection bias may have been introduced if the refugees who completed the survey were less likely to be employed, particularly if they were less likely be employed because of illness or disability. Further, because the CDC project team did not conduct the recruitment, we are unable to provide data on response rate or elaborate on characteristics of non-responders.
Additionally, all data, including information about chronic condition diagnoses, were self-reported and could not be validated. We attempted to minimize potential for bias by using a self-administered questionnaire and preserving confidentiality by not collecting any identifying information.
We are also limited by the tools utilized for the mental health assessment. The tools are designed for screening purposes and are not indicative of a clinical diagnosis. The 1.75 cutoff point typically used when coding the HSCL-25 has not been validated for use in the Iraqi refugee population. Additionally, trauma-specific questions were not included in our assessment of PTSD. Thus, we can say that participants with positive results to the PTSD screener are likely at risk for PTSD and should receive a more in-depth assessment, but we cannot make conclusions regarding a PTSD diagnosis.
Conclusion
It is important for resettlement partners to be aware of the distinctive health concerns of this population in order to best address needs within this community. Resettlement partners and healthcare providers working with Iraqi refugees should be aware of the high prevalence of chronic diseases in this population, and should screen Iraqi refugees for risk factors associated with chronic disease. In addition, providers must address the need for mental health screening among this population of refugees, and should recognize that a broad array of factors contribute to mental health problems among Iraqis, including stressors introduced postresettlement. Culturally appropriate methods of addressing health screening, prevention, and treatment should be adopted by providers to ensure that Iraqi clients are comfortable with seeking care and following up with treatment.
